A is nonsingular then A7 g nonsingular.
@)—:EEtsi/mn{l‘*‘fEl—x}lsasubspaceong QK\-‘«K\}& Clk\’f\\
Any singular matrix can be written as a product of elementary matrices. C < CAA C»}_ -GN

B A T row ival : B
\ / equivalent to B then both A and B are nonsingular. k. ﬁ*’ b
: i_ If span{xy, x3,x3} = R3 then span{xj, X2, X3, x} = R® for any x € R® .

’X/ A is singular then adj(A) is singular. X e
If Ais n x n then |[A™| = [A|? L P
‘s Crani- 1 G- G =
8. wpose that'd i, B, udnt & C™ 1a,b]. ¥ W|f1,.... a] =0, W Bere—ﬁ’ denotes the Wronshen,@
Vz{ f1, f2, ..., fn are linearly dependent.
9. Every diagonal matrix is nonsingular. @
10. T AR| = |A||B! only when A or B is ndnsingula.r.

11, (ﬂ If 1 and £ are elementary n X n métri;:es, then ElE'-;, l.S eleme—nta.ry.-
gk (4B)C = A(EC) for all matrices A, B, and C when multiplication is allowed.

13 ‘ If A and B are n x n matrices and A is singular, then AB is singuiar.

“-\"L

< A BT S

X (C« Ca)

:*J

,14. If A is 3 x 3 then | — 24| = —2[A]|.
B T ""t .. . > 2 Y U ﬁ‘“ B
SRl Lkﬁ_ and B are symmetric n X n matrices then AB is symmetric. P« = 'f—\ QD
A is symmetric and nonsingular then A~! is symmetric. ( =
C@DP‘Q* '\ k@ DA

f5 is a set of vectors that are linearly independent in a vector space V then any nonempty

subset of S is linearly independent

) If S is a set of vectors that are linearly independent in a vector space V' then any subset

| of V containing S is linearly independent

" ._ S js‘a subspace of V then any set of vectors in .5 that spans S also spans V.

' g,smgula.r n X n matrix, then Ax = 12 has infinitely many solutions for every vector b € R™.
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Question 2 (42% ) Circle the most correct answer:

s
Suppose l.ha.'(. {viyve, V3} are huearla .nm,p endent; in. V,.t'-l'aen .

p) (2) The vectors {Vl +'V§ @1 5 Vy  Ra V3} are linearly independent in V

e —

(b) The vectors {V1, Vz, V14 va 4+ v3} are linearly independent in V

vectors {vy, v; + vo, vy + v3} are linearly independent in V
of the above

- One of the following is a subspace of R™**"

* (a) All singular n x n matrices

All upper triangular n X n matrices ,

(c) All ronsingular n x n matrices & AN q/?\ i
@ All triangular n X n matrices;) & ’L’L "4 Qs ¥k Qa
Q 1 \:1 | wela [ [
3 Let A= [ T e Q J . Then A is nonsingular if and only if 2 6 ¢ -
2252 a

Do
(a)
alsa.nyrealnuml@
(d) a==2 " o ' s
4. The set of vectors {(l,a)T,Di&}isaspa?ms_sev e M S W e | S / e
ks G e

s s,
O

X{\ )0\— ‘{K«R\
' Bl D %7}
A uf0
d suppose that A | 0 | = | O [. Then A X N
“)“' BT el 04 F0) |

) has ﬁmtely many solutions
ﬁj has infinitely many solutions

; 7‘98"‘

contain at least n vectors

rearly independent

R
L

m conlaia a2t most n vectors
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7 LetA—[c; i { _andB-_-{b de b+h].lf|A|-3then'Bl
.1.;-__2’ ) Sty B! 2l =
(b) 6
(© 3 by
(d) 24
% A
Al - \ah( \)

R. If A is a 2 x 2 matrix with det(A) = 6 then det(adj(A)) is \ \ ad, Ea

o Adehf)-Th st

c\12 l& \CLJ'Q\ \Q‘ < -
3«/!!/413&4>< é{ é\/,/ = &@JA(W)

4 matrix with det(A) = 2 then det(4A~ 1) is

(a) 2 :'U(E\ W N
(b) 8 1
- \ékkéf
g6 « 98

ﬁ 7

10. One of the following is not a subspace of 73

(a) {p€ P3p(1) = P( 1)} |
(b) {pe Pslp(2) =0} e ;P
(c) {p € P5lp(2) = P.(5)}

’igg}r’ P5[p(0) = 2}
e of the following sets is linearly independent in P3 _ g
C,\(})\\ Q('L—)ﬂ« c5(F > x
RO - oA S S

{22,2 —z,z"} ' y
m—2§u+z,1—z,1} @ ‘Zc_k‘ ,‘.L,i\\,\ Lah ¥ 3
e /\;)\ & o

7‘(0) {z! 2 2$+ 3:2} LI@) 2z - C-"-‘

+
*Lg' = G
¢ c = |
. Then the adjoint of A is :_) X C"S K&h
B\
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13. If det(A) # O then

(b). V| 35 cubsiszalar
(b) sAx = 0.has only the irivial solution

c) A jsTow equivalent to 7
W ] of the a.b@

/}4./Suppose that yv and z are both solutions to Ax =0 then

" (a) Ax = 0 has exactly two solutions o
p'f:: Q‘\Dk &
,’, (b) Y S z W
+ z is a solution to Ax =10

d) None of the above
Ql?ion 3. (10%) Recall that the null space of an m x n matrix A is the set

N(A) = {x € R"| Ax = 0}.
Prove that N(A) is a subspace of R™.
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Question 4. (10%

\%& 0wt on < UAnCuutv
| netel taoning
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Question 5.(8%) let A be'g‘it‘g X n nonsingular matrix, and suppose that [4| = 2. Find [A~T + adj(A)|.




